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ABSTRACT : 



PROBLEM TO BE SOLVED: To produce the subject new compounds, comprising specific 
phosphorous esters prepared by reacting phenols with a phosphorus trihalide and 
carboxylic acids, excellent in bleeding resistance and useful as a preventing agent, etc., 
for thermal and oxidation deteriorations of an organic material. 

SOLUTION: The new phosphorous esters are represented by formula I [R 1 , 
R 2 , R 4 and R 5 are each H, a 1-8C alkyl, a 5-8C 

cycloalkyl, a 6-12C alkylcycloalkyl, a 7-1 2C aralkyl or phenyl; R 3 is H or a 
1-8C alkyl; A is simply a bond or a 1-8C alkylene; either one of Y and Z is OH, a 1-8C 
alkoxy or a 7-12C aralkyloxy and the other is H or a 1-8C alkyl] and are useful as a heat or 
oxidation preventing agent, etc., of an organic material such as a thermoplastic resin, a 
natural or a synthetic rubber, a mineral oil, a lubricating oil, an adhesive or a coating 
material. The compounds are obtained by reacting phenols represented by formula II with 
a phosphorus trihalide and carboxylic acids represented by formula III. 
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/^7xx;H Tnfc^yS, 3- ( 3 - 1 - rf-zU- 
4 -b Fo^y- 5 -Xf;b7xX^) Tot^^ig. 
3- ( 3 - t - ^yf ;H 4-bFD^y-5 -xf ;l/ 
7ji-7U) /ob^yKs 3- ( 3- t -*7^)V-A 
-h Kn^fi>- 5 -o:^7U7^^-;U) /ob^yg, 3 

- ( 3 - y ^ 4 _ t K D ^ ^ - 5 - 

7xx/p)rDb^yi, 3- [3- ( l -*^)Vis9 

D^x^r i/Jl') -4 - b HQ^y-5-Xfyl'7xX;H 



7ob'^y8, 3 - (3, 5-Sy'-t-r^l—2-b 
Fn^y7x-;H rob^yl, 3 - (3, 5-^- 
t-/f;^4-bFD^y7xX/H rnb^yl, 
3- ( 3 - t - ^yf ;l.-4 - b FD^y- 5 - t - 7 
f^7xx;l/) rnb^yi, 3- <3-t-*?^-/U 
-4-b Fn^ry-5-t-7'f^7xX;l/) Tntf^f 
yS, 3- (3-y;o^y;P-4-bFo^y~5 
-t-yf^7xx;l,) rob^yS, 3- [3 - (1 
-^f/l/y^D^y/l/) -4-bFD^y-5-t- 

[0033] 3- (3-t-7 r f;^2->F^y7x 

z^) rnb^yi, 3- ( 3- t-r^;u-4-^ b 
^y;x-;H rob^ys, 3- ( 3-t-y'^ju- 

5-^ F^y7x^/M TotTT^gL 3- ( 3 - t - 
^>^-4-> h^y7x-;H rDb^Vig. 3 - 

(3-t-^;f;l.-4-^F^y7xX/H 7nb^ 
>-®L 3- (3-y;n^y;P-4-^F^y7xX 
;U) TDb^yK. 3 - [3- (l-^f/l'y^DM 
-4->F^fy7x-W rob B ^yK, 3- 

( 3-t-r^;U-2-^ h^fy-5^Wx- 
;P) rnb^yi, 3- ( 3 - t 4 
y-S-^f^xX/Hrnb^yl, 3- ( 5-t 
-/f^-2-^F^y-3~^f^7xX^) rob 
^■yi. 3- (3-t-^V^-4-^ h*is-5- 
^f;l,7xx;W rob^yi, 3- ( 3-t-*<?^ 

F^y-5-^WxX/H 7nb^y 
BL 3- ( 3-^^0^>-/l— 4-^ Y^is- 5 
f/l/7xx;H Tub^^gL 3 - [3 - ( l->f-/P 
^n^ix/U) -4-^h^y-5-^f;P7xr. 

^] rob^yi, 3- ( 3- 1 -7^)V-4-* 
y-5-xf;l/7x-/U) 7'nb^yK, 3- ( 3-t 
F^y-5~xf/|/7xx ;U) :To 
b'^ViJL 3~ ( 3-t-^T^^;U-4-> h^r>--5 
-xf/i.7x-;H rnb'^yS. 3- (3->-?o^ 
^iWU-4 -y< 5-Xf/l/7xX/^) robT* 

y/gg. 3- [3- (1 -^/I'Sy^o^r^/P) -4 - 
^ h^riy- 5-xf;l/7x-/l/] rob^ySt, 

[00 34] 3- (3, 5-^'- t-^/P-2-> h 
^y7x-;HrDb e ^yi, 3- (3, 
^;U_4 F^y7xX/H rob^VgL 3- 

( 3 - t -^VfvP- 4 h^rix- 5 - t 37 
X -;U) rnb^yi, 3- (3-t-*?^'-4- 
;>< h=*5/-5- t-r-f-^x-^) rob'^SL 3 

;P7xX;W rnb^yll. 3- [3- ( 1 -*+)Vis 
7D^y;H -4-^F^ry-5-t-7f;l/7xX 

HO rob'^VlSL 3- (3-t-7'f/H2-Xh^r 
rnt°^Vl§. 3- ( 3- t - 7^—4 
-Xh^y7x-/H rnb^yl, 3- ( 3-t-7' 
^/U-4 -Xh^r^y- 5-^f/l/7xX/K 7'Db^y 



(7) 



wh* io-i2069i 



3- (3-t-yfA--2-xKi/-5-^f* 
7i^;H rob^ySL 3- ( 5- 1 -7-^-2- 
xhdr^-3-^^U7x-/P) rot^yi, 3- 

(3, 5 t -T^yU— 4 -Xhdf^7i-;U) T 
ob-^VlL 3 - (3, 5-v : -t-7'f-yP-2-xh 

Jfy7i^n rob^-ys^ 3- ( 3-t-yf-;u- 

2- t FnJfi/7i-;H ~,9T~s-v H. 3- 
( 3-t-7*f-/U-4-b KnJf^7i-;H T^./^ 
•y^Ty-zF, 3- (3-t-7"f-;P-4-t KQdrv- 
-5->fil/7i;;H 79/4 •y97i/-y¥. 3- 

( 3- t-7"^-2-h HD^fy-S-^f^x- 

y^y>f >y97~>>y h\ 
[00 3 51 3- ( 5 - 1 - TW- 2 - 1 Kn#s/- 

3- >f^7x-^) -7-9/4 y?Ti"? h\ 3- 
(3, 5-y-t-yf;l/-4-tFDJfy7x-;H 

79/4 "/7Ti/'v K. 3- (3. 5-^'-t-7*^ 
-2-tHDJfy7x-;k) ^y^-x^Ty'yK. 3 
- (3-t-7*f-;P-2-> F^fy7i^/H 79/4 
•y^Ti'-y r-\ 3 - ( 3 - t -^^-4 -> h*is7 
jL—tl') 79/4 ••/9Tis , y K, 3 - ( 3 - t 
-4-> h^f>— S-^f^?^-^) 79/4-/97 
S--yh\ 3- (3-t-7'f-/P-2-^ 
^7x— 79/4 v?Ti"y H. 3-(5-t- 

•y^ri/7H, 3- (3. 5-^*-t-7'^-4-^ 
FJf-/7x-/H 79/4 y 9Ti<"y H, 3- (3. 5 
t-7'f-;U-2-^ hify7x-/H 79/4-t 
9 7 is v VW&mf *ztLh . 

[00361 K LT. **9!tf>ffil/ Xi^f^ 

( i ) -hm^ixhtK *¥m<r>wv >wt^7-jvm 

hU7*oW-^7iy. MM- rn/W- 
r h7x^/-^xf i/yy'7$y. f F5-i- 

7*a/NV— /l-xf \s>i/T 5 ^>m<r>i>T)V±i / — )V7 5 

ys, y^f^x^y-^rsy. i^-f^n- 7da- 
y— ^syf^tywy- ;pts y^L 1,3, 5- h 

£/*y, 4-bKodri^- 2,2,6>fh7yf;l/fMJ ;/y 

w/W7syl. ^tyfuyf h7$y. h 
ijxfl/y-/7Sy. F^xfUyf h7iy. -rJ-5 
x?- 1^ y*y ? 5 >mco#: V 7)V* uy^i)7S v5K, 
aiSOfc y*'- FT 5 ^SfiJtjRjeWSrf***^ . 
S , 1tmJBa6l-63686#^«{=E»<0*«»l»KT 5 
y. ^BST6-329830^fgCI£®£7)±*KST5ySS: 
*tMt&«i, #^^7-90270 ^HtffifcieSfcoby^-K 



<nWXT syftss l»* . t s y«<os u yfix 
y-ii-m ( 1 ) t=*«-s«effljt4«i. a«o. 01-25*4% 

[0037] *felSS-&4feiWI(?5ft«ffllk LT14. /W 
Yn9)V^4 hm&ZtP&fbtih. >^4 Yu9)V*t4~ 

M*Vx • M 3 * „ • (OH - ) 2 (A »-) , /n • P H 2 0 
(3««t>, M 2+ t4, Mg, Ca, Sr. Ba, Zn, Pb, Snfc«tt// 
2fcl4NiS:«U KP*ti. Al, B ±)t(4Bi SrglU n 
(4. l~4<0ftttfc. x{40~0.5 comm*. p(40~ 
20SiI^«t. A"- (4. «ftntf>Tx*y ) 

T14, mtifm- % CI". Br- . I" . CIO,- . HC 
O3- . CsHgCOO" . CO32-, SO 2 " . " 00CC00- „ (CHO 
HCO0) 2 2 -. C 2 MC00) 2 2 -, (CH 2 C00) 2 2 " s CH 3 CH0HC0 
0- , SiOj 2 ". 5i0 4 *-, Fe(CN) 6 «- » BO 3 ". PO3 3 - » HPO 

±12— mftX-mZtl h 4"T\ <&IZ#£ Lv^tcot LT 
<4, m*.tfTl£X'm:Ztl&^4 Yn9)V-*T4 h«*^tf 

Mgj-, Al, (OH) 2 (C0 3 ) )[/2 • pH 2 0 

^-rfSffl-r i t **T'£ . $ 4> tClt^^6-329830^-^ 
«fe:l5«W))8«iNIIBMbS«a. ^ ;! F7-278164^-^|gtC|£ 

«0. 01-25Mfi%mST'?)& . 

[0038] *?gBjo^u >mjix7-/m ( 1 ) «4, * 

itffl^ftU 4 T/WHK&ttm K*f t T 3c je^k-r s <r> 
iZtttoX'h h . *WH(C J: 0 3cJfrffr*-& i t 
HW^tLT(4, ^(f^O«fcp^rt<7)* { ^f^. * 

OT"t4^:V>. 

[00 39] (1) dfJifl/V. ^JitX^^'Jxf- 
U-y- (HD-PE) , Ml^yxfuy ( LD-P 
E) , BW«(fiaf*3Ki;x^Uy (LLDPE) , (2) 

^'jrotuy, (3) yf;i^yfy^y7-, (4) e 
EA (xf-py/T^U/Htx-f-^fta-^) ffiH; (5) 
x^-p y/iK b'x/u^a^ffiBg , (6) xvx+uy 

y) . dty (a-yf;wi/y) > (7) as (790 
nxFy/^fi/y^) 1SJH. (8) ABS (T^ 
•j nx h u yiy/xf b-yftS^- ) fflU, 

(9) AAS 'J^3"A/T7'JOXh'.J/U/.Xf- 

i^y^a-&)«fli. do) acs (7?'joxFy/ws 



(8) 



iff BiW 10-120691 



mitxv ^w/^vv^m.-^) mm. 

[0 0 4 0] (11) ^•fb-KU^f-L'V, ^J^ODT- 

'uy. i&mit^-L*. (i2) xymtv-fis. xvi&itt 
=tv^y. (B) *7-7v>vmm. (u) xfi/^/t'z 
/i-T/i-n-j^m&mm. as) y-vmmm. (i6) #y 

T-tf-Jl-. (17) /7 7 F-fbK'J 7x-V>X- t)V 

m'm&x.vxvy ^-^yv-fryrj vwm. m) # 

(19) ^'JTSF. (20) ^^xxf^i 

[004 1] (21) tff'J#-;J<*-K (22) ^'JT^U 
U— K (23) -f'jX/^y, ^'J X— rAX— • riVtr 
by. ,-KUX-ir;^;^>-, (24) ^fi^'JXXf 
/kg}BM^O£^T^tt®B§.. (25) x*^®^ (26) ~J 
TV/l-yfU—hTOtfV'?-. (27) y'J3-yS 
I§, (28) TMS^'JXXf^ilt. (29) T^'J^^tt 
'O-WT-h 5 >-©H. (30) S 9 

S^fflBI. (31) xyTffiJJi^SWS-ftttttlli. 

[0 0 4 2] (32) ^'J^i/'iy^ (33) 1. 

r^i-'x^, (34) *ry-r yri^y, (35) ^fi/VT' 

? S/x , (36) 7 9 iSx. -y/r ^ D ox M) 

(37) X^P^/7°nb-L- (3 
8) ^yrj->-rfA. (39) xt^D^tK'jy^A. (4 
0) TyVfr^J*. (41) ^S^A, 
[0 04 3] (42) ^^A^MW. (43) ^'Jx^f/l' 

mmmm. (44) ^^^^bm^4. (45) x^^^bm 

mm. (46) T?y/HS!li*££k (47) b'x/MHIIgMm. 
(48) T$sT/U*V®mm®. (49) T/I^f FttUBtt 
W. (50) xhab/Uo-;MglfliM£k (51) HMSttft. 
(52) *7y7X. (53) jP3}f?4^i:*. 
[0044] «r*»T t . 9«T^tt8JIi. fc 0 U x 
f-U^. ^lJi.(i"HD — PE, LD-PE, LLDPE^ 
--KU^-ob-l^^cO^D^l^^ 4 y. sKUTSF, s*y 
XfI/yfP7^l^-h. ^yfi/^fw^iz-h 
U ;K*— hfOi^y'xt'J yfl&mZcblzlS- 

$.i,<m^hti&. zit^Titvxisy < yi&. mzm 
x-i>&<. wrnrn.™ . vb. vib i>l <nvumcD&ig 

&i">. #>A>4&Jg£-£*-f 4M&i LXl*. 1 oliLh 

ivm. ^ayyit^-m. taou-f, x*x/k ru 

i\ 7KV*uy< >t LXIZ. Mz.\Z1— 7?- ■ -T v 

tnz nm. *?a*ytem. y < u 7r^i« 

UTS FSJflii: LT(;L ^'j7-at7S F^$r*.-t 



ymw.<r>m^m.m. ^79 A-m^mmm-sw^ ^ 

LTl±-T4 ay 6 6. t^foy69. >-<f QX6 1 0. 
t^ny6 1 2. tf-'J-t'*- (p-7$yx?DM 
i^P) *9yV J r/}S. F\ t-fny46, 
Woyi2. -r^uyeet-f-J uy6<7>*m.SWX' 
hhi-^aysey'e j ^. t-fny6/i 2^*d#^s 
^fcmtfmf hti%> . #Vx.z.T;u®tSib VXi>. ^'J 

f d ^ wt-^ t pmm&mz x^xn^fih^'j^x 

"TlVtfmfhtl. ^t^'JI^f^. 3,1f'JX^f;K7) 

T t, . rK'J -df^- F a^**^ 4 *> COT'ft 

ot, iD^^SJT'^ 4 &CDX'htllf8:< . CT^tf^PJ. 

i?y ±-)i#-#*-b<D£o**-#*-hmm 

W Z Km $ « 4 C t C i 0 ft 4>ix V 13 - F & 

[0045] 3|EfHB<?5Sy v^x^^yu?! ( I ) Ztt 
it L#>T . *«Wffi Sr 4 , S U >"ix^f 

( I ) ti, *««f4loo SfigptcML, iiS, 0.0 
1 ~5SSSC^. «f*L<«±0.03~3*«a5^m. J: 
>0ftt t<ti0.05~lS»gPMJKie-^$ix4. fiEffli 
*>' 0.01 MiSP*3fT*{i:^«-fbS&*^-rLt-h«-r55r 

[0046] *&fycr>W. y vlxxf/H ( i ) 
W^C-i-^ L*64 ^>TJi . s&StcJC t X $ 

v*-»uT$.y. mm. *iwn. m%mi. mm\. ±m 
Tvgtt-fCTJ, &wm±m. mm. jzmm. mm. r>+ 
yxD-v^yfm. zm&'&m. tuT$m\. %tMm. ?wt 

^ h^corfftffll, 3e.lZli9.10- ytKo-9- *4f-9--10- 

^^^^x^-v^uv-io-^^ F^w^feesi^J-^, 

*ffl#fF4 ( 325,853 ^. 4.338,244 5,175,312 -§\ 
5,216.053 ^. 5,252.643 4,316.611 -f-BJWBS, DE 
-A-4.316.622#, 4.316.876 EP-A-589,839, 

591, 102 #BB$i«^tcfesi<jy< yy/y y ym. 4 y F y 

fx^oasjDJWfit^X,, I'J>lxxf;H ( I ) > 
|s]B#('ie-^-r 4 - tiTUL. ^ffiy ygxxt^ 
« ( I ) i: tiB(<!0a»TE-^r * 



(9) 



10-120691 



(i) 7MM^y7xy-;WJ 

2,6->M,- 7^-4- ^W7xy-;k 2,4,6-MJ-t 
- 7'f^7xy-/k 2,6-fy-t -7f;l/7x7-/k 2- 
t-7'f-A--4,6- y7Wx/-/k 2,6-^-t- 7^/1^ 

-4- xf;i/7x;-;K 2,6-^-t- 7"f-/^-4-n- 
7x;-/k 2,6-^-t- y^;i-4- >fV7't;i/7xy- 

/K 2,6-^?o^>f-;L~4- j^Wxy-ik 2-( 
a - ^ fVU is9u^* -4,6-Wf^7xy-/k 
2,6-^/ 7 ^r>'/U-4- ^f^7x;-;k 2,4,6- hi; 
y^DMy^7xy-/k 2,6-^-t- yf-;l-4- 
^fy^f;P7xy-/k 2,6-^-y^/U-4- ^f^7x 

/K 2,4-^y^/W6-(l'- ^fvi^^x^-lW 
no 7xy-;k 2, 4-s^y f-;^-6- U'- y^/i^r^ 
^/p-r->f/u> 7^y-/K 2.4-^yfvu-6-(i'-y 

[0 04 8] (2) ;Uc7)flaj 
2,4-^:*?f-^:**^/I/-6-t- rf/l/7xy-/k 2, 
4-^^f-;^^>^/l-6- jrff-rt^jty— /K 2,4-5/ 
^^^;U^^^P-6- Xf^7x7-/P, 2,6-yKf 

(3) b Vn^yymfTtV^Mtt. Fn^yy^l 
2,6-i^-t- 7>;L-4- ^b^y7x/-;k 2.5-^-t- 
7'f;i/tFn^yy > 2,5-^-t- TS/Ub Fn^y >\ 
2,6-y'7xX/H- ^^fy/^y^xy-Zk 2, 

7^-/Ub Kn^yy, 2,5-^-t- 7^;u-4- b 
KD^y7xy-;k 3,5-^-t- 7"f~/U-4- tFo^ry 
7x-/P Xf7l/-h, b\X(3,5- 7"?^-4- 
b FD^y7x-/k T^-h&it/^ft^^ 

[0049] (4) b37 xn-;W] 
a-hn7xO-;k i3-F37xD-/k r-h^7 

if. 

(5) b Y^isivft^^iSv ^—)v^—^r)Vcn>m 

2,2'- f^t'X(6-t- 7'f^7xy-^) . 2,2'- 

b (4- yf;K-t-7'f;i/7xy-;H . 2,2'- f-^- 

b'X(4- ^^^7xy-/k % 4,4'- f-:*b\X(3- ^ 
7*f;l/7xy-;H . 4,4'- ^:*b**(2- y 
7'f^7xy-;H % 4,4'- f-*b**(3,6- 

S^-t- 7i^7xy-;H . 4, 4'-(2, 6-^X^-4- b 

FD^i/7x-;l^) ^X/U7 >r Vtct\ 

[0 0 5 0] (6) 7;^'Jfvt'7;7xy'-;^J;W 

2,2'- ^fuyt'^(4- yf~/u-6-t- 7'f;i/7xy- 

;W . 2,2'- ^^U>-b^(4- W7x 
y— ;U) . 2,2'- yfl/yt'X(4- *^-6-(a-.Xf* 



/I^r^n'v*^) 7xy-W), 2,2'- ^fl/Vb^ 
(4- y?D^^7xy-^) . 2,2'- y 

^u>b"^(4- y^7xy-;k . 2,2'-" 

^fi/yt'x(4,6- 5x-t- rf;i/7xy-yK . 2,2'- 
xfjf>k^(4> ^-t- 7f;i/7xy-;H . 2,2; 

- a:-^ y -r y b'x (4- >f V 7^/L-6-t- 7*f-/P7 xy- 

. 2,2'- ^fl/yb'X(6-(a-^f;Kyy;l/)-4- 

y^7xy-;H . 2,2'- yfi/yt'x(6-(a, a- 
^f/K^^H-4-yi ;U7x/- ;U] . 4,4'- y^ 

l/yt'^(6-t- 7>/U-2- ^f^7x7-;H . 4,4'- 

^fi/yt^(2> 5/-t- 7'f;i/7xy-;k , 4,4'- 

yf- , Jx>'b^(3- y /f/l/7xy-^) . 
l,l-b\X(4- b FD^y7x-/H >'?0'v*MJ->\ 1, 

1- b\x(5-t- 7"^/U-4- b Fn^y-2- ^f;l/7x- 
/M 7~^>\ 2,6-b*x(3-t- 7>/u-5- ^f;W2- tF 

D^y^y y»-4-^ f ;l/7 x / -/k, 1,1,3- b 'JX(5 
-t- 7>/P-4- b Fn^ry-2- y ^;^7 x— /U) 
y. l,l-b**(5-t- 7^/1-4- b Fn^fy-2- y^/U7 
x -3-n- F -r ls)V X)U#yh7? > ^ Xf l/y/U 
3— ;U b\X(3,3- b^-3'-t-7^A^4'-b bu^7 
x-AO 7^U-b] ; b\X(3-t- 7^/P-4- tFo^r 

^-5- yf;i/7x-;K yy^^y^yiy, b\x(2 

-(3'-t- 7^;U-2'-b Fodfy-5'-^f;Kyy;H^- 
t-7*>/U-4- yf/^7x-/H 7^7^i-— K 1.1-b* 
X(3,5- V* ^)V~2- tFD^fy7x-;k 7^V. 2, 

2- b^(3,5- iy-t- ?^)V-A- b Fo^y7x-;k 7° 

2.2-b\X(5-t- 7*f-/U-4- b Fn^y-2- * + 
)V7jl — ;U)-4-n- H 7* s^U-* Wrh/^y, 1,1,5,5- 
f F7(5-t- 7*>/U-4- b FD^ry-2- ^f;l/7xX 
/U) ^>?>. 2-t-7'^;U-6-(3 , -t- ^71^-5 '-^^ 
-2'-bFn^y^y -4-y f;l-7x — ;U r ^ >J U 
-h. 2,4-^-t- ^>-^/^-6-(l-(2-b FD^fy-3,5- 
S/'-t- ^>^7U7x^/P) 7x^ 

[00 5 1 ] (7) O-. N-*Jj:t/S-^^A«W»c 
<7)<^J 

3,5,3',5'-f F7-t- 7>;U-4,4'-i/b FD^yyXV 
y;yX-f^, 5j"^^^/P-4- tFO^y-3,5- ^ 
f;Kyy;y^;!/^7°F7'fef-F, FUX(3,5- £^-t 

- 7>/U-4- hFDdfy^Vy» T*>. b'X(4-t- 
7"f-/U-3- b FD^ry-2,6- i?**f-}\S<yis}V) -Jtt 
y-U7?U-h. bX (3,5- 5/-t- 7>;U-4- b Fodf 

^/P-4- b Fn^f y JViiW T-fe -r— h i3 j: 

(8) t Fn^y^yy>ft7D^-FiS*oi 
^^^x^/1^2,2- b'X(3,5- i^'-t- 7^/U-2- b K 
a^^yiSjU) 7n^-F, ^^^-r>-;P-2-(3-t- 
7"^/P-4- b >f;I/^yy» 
b, is Y f )Vi] 7* V JC^)\s-2 , 2- b'X(3,5- ^-t 



(10) 1 0-1 2069 1 



/ - 7^/1-4- b Ko^y<>y» vo*— K bx(4 

-<l.l,3.3-xh5> f-rt^^-yU ) y x x/U)-2, 2- b'x 
- (3,5- 5/-t- b KD^-y^yy/K 

(9) ^iStHD^y^y>|»« 

1.3.5- MM ^/U-2,4.6- h'JX(3,5- £^-t- 7>/P-4 

- b Fn^fy^ys^P) ^:x-b'>\ 1.4-b"X(3,5- V-t 

/l^>--fc:>\ 2,4,6- MJX(3,5-t- 7>;U-4- tFo^ 
Sy'Ofy'yU) ^xy-^it/^il^O^^i:. 

[0052] (io) h »j r it>ffim#e>m 

2,4-t'^(n- ;*?fVl^M-)-6-(4- b h'D^y-3,5- is 

-t- rw-uyM.s.s-hUT^y, 2-n-^y-^/u 

^-4,6- b'X(4- b Kn^f ^-t- r^/UTX 

yy>-1.3.5-HjT> ? >\ 2-n-*^V/kf-*-4.6- bx 
(4- b Fn^ry-3,5- SA-t- /f^7x/^y)-l,3,5- 
h'J7y>, 2,4.6- MIX (3.5-^-1-^^-4- 7i 
■y^yH,3,5-h'J7yX MlX(4-t- y^/l-3- b 
Ku^y-2,6- >fVy75U-h. 
MIX (3.5- z J-t- y^;U-4- bKD^y^/H >f 
VyT51/-b, 2,4,6-hU X(3.5- is-t- 
b Kn^y7x^xf;W-l,3,5-h'J7^>, 2,4,6- 
MIX(3.5- b HD^y7i^rn 

bVW-1.3,5-M>T^>\ M)X(3,5- ^^n^£< 
;l^4- tHD^ry^H ^V^U-h, MJX 
[2-(3 , .5*-^-t- ^;U-4'-b h'D^yy>t^-<^ 

[00 5 3] (11) ^i^/P* Xt**— MJHWfrOffll 
^f-;l-3.5- £y-t- 7"f-/U-4- b h'D^yWy;^ 
X**— K 5yX^;U-3,5- i^-t- 7^/1-4- hb'D* 
y^yWa**-h, ^3r^^«rS^;P-3 B 5- S^-t- 
7-f-;U-4- tb'D^y\>yW^-b, is* 9 9 
7>7U-4- b h'O^y-3- ^f-zl^^i^/P 
*X**-K 3.5-^'-t- T^;W4- b KD^ry^yy 
X * J xx ir/UO # ^ ^ a ffifc £ V* *L 4> 

(12) r swur ^7 x s-tummfa&m 

4-b b'nJfy^^'J/HT-'J h\ 4-b HQ^y^fT 
■J ygT-'J h\ *7+As-N-(3.5-i'-t- 7'^;U-4- b 

(13) ^-(3.5-^-t- r^;U-4- b FD^ry7x-/l/) 
x-r/U<7)#(I 

y^y— /K x?y— /k /— /K *y*^x#y 
— /K x^lxy^'J r?— /K l,3-ro/N e yy*-^, l, 

4-r^>^-/p. i,6-^f-9">s^-;K 

/K ^^^f-;^U ;K yxfyy/'j 3 



ijxfi/y/u^- ^>-^x'jxt; ] — ;K h'jx 
(b Ho^r5yX^;U) JVzsTZl'- K N, N' - b'X 
(tb'D^yXf/H *3r-9-$>\ 3-^T^>-r^y- 
/K 3-^T^>'^T r ^y— /K h U^f^wyy^ 
— /K h'J^fD-;l/7DA*y, 4-b Ko^r^^^;U-l 

- ^77-2,6,7-h'J^ft'^D(2,2 t 2] 

[0054] (14) /3-(5-t-7>;I^-4- b Kn^fy-3- 

T;Pr? — ;u fc coxxf/W] 
y^y-;K x?y-/K :+?:?y-;K *9 9ffjJ 
— ;K xfi/y/'j3-;k i,3-roy\ # >iy^~;u; l. 
4-y^^^^-yu. 1. 6-^rlf /K i,9-y^>- 

f^xfi/y^'J.3-;k ^en/'j3-;k h 
Uxf-l^^'JrJ— ;K ^X'JX'J ) — ;K h'jx 
(b KD^yXf/U) >f V^TJ? K N.N'- b'X 
(tHD^yXf/H ^-9*^h\ 3-f-T^yx^y- 

— h^fD-zl/rnA^, 4-b Ko^i'.Xfvl-l 

- ^77-2,6,7-hU^fty^D(2,2 ( 2) 
>*J:tf 

(15) /3-(3,5-^Syy*D^S^U-4- b FD^fy7i- 
;U ) rn b'* t OT<7)— « £ tz\t^mT)V a —)V b 
^Oxxt-^o^J 

y^y-;i^. x^y-;K J—)V^ ^99^fAJ 

xfl/y/»j3-;K \ 9 3r7UJ*>is*—llr^ 1. 

4-^^>-^— i.6-^af-9"^^*— i,9-y-^>- 
*#^yWJ3-/l/, yxf yy/U n 
— f^-xfyy/'j3-;k xt'D/ya-;k h 
•jxfi/>/ij3-/k ^y^x'jx»ji — Mix 
(bKo^r^X^/P) Vi/TX l^— h . N,N'- b'X 
( b Fo^yxf/H ^-=¥^^ h\ 3-^T^>T r ^y- 
3-^T^>-^x^ y— ;k Miyf-;^^>^ 
—/P. h^fo-^rnA-y, 4-tFo^fy^f;H 

- ^7T-2,6,7-h'J^ft'^D(2,2,2] 

[0055] (16) 3.5-i^-t- rf"/l-4- b h'o^y7 

x t isiTo— tzte&mrti'^-ji't ^xx 
y^y-;p. x^y-/P. *?*y-;K ^■y'^7 r *y 

— xfi/y^'j3-/k 1,3-roA-yy^- l, 
4-r^>iy^-;U. /I^. 1.9-y^V 

zS7t—;i^ tt'O'+fi'fV =?— yxtvy/yn 
— f^-xfyy/'J 7k. xbrn^yn— ;K h 
UXfyy/'Jn-;U, ^y^X'J^»Jb-/k hUX 
(tHQ*yXf;H >fVy77U-b. N,N'- b'X 
(tKD^ryXf/H ^^$h\ 3-f-T T >>T r ^y- 
/U. 3-f-T^>^T : ^y— h'J/f/^t^x* 
— /K h U y^-o— /U:7*ay\->\ 4-b h'D^-^y 




- **:7T-2,6,7-bL;;*^t^?o[2.2,2] 

(17) /S-(3,5-^-t- tKD^ry7x^) 

rne^yK^r^ how 

N,N'- b'X(3-(3',5'-;x-t- rf/H'-bKD^yyx 
x/U) rob^xn.] tK7^ N,N'- bX(3-(3\ 

Mf^fi/y^r^y, n,n'- b'x{3-(3',5'-;^ 

-t- 7'f;H'-tFQ^y7x-;H 7'Dh^-^] b 

y y ^ v y it r $ > & x n <o u &m Kc t\ 
[00563 ttzJ **>&mm±mtLxii. mttf 

yrnt^^-h, h'Jf^ 3,3'- f*y7'n^ 
^-h, 3.3*- f^i/7'nt^^-h, 

^x^ryyu sj'-f^yrnt'^h, ^y/i" 

^yf h7^f/i/f b7^x (3- ^^u/uf-^ratr^- 

^^rt^W ^ix^o h'j7x^X7r^ 
K h yx <y~ *x:7r^ K Mix 
(2,4- S^-t- 7^/U:7xX/ix) *X77^h, h'J^ 
'J;^7r^fh, hy^^f^^r^b, ^ 
XfT'J^ ^y^x«)x»Jh-^ y^X7rO, 

K fX (2,4- y-t- 7'f^7x^) ^X'J^'J 

y^7r>fh, b*X(2,4- ^-t-:TfvP-6- 
y^-/U:7x— ^xu^'J 1 — )V ^7t^ 
K bx(2,6- 5>'-t- r^/u-4- ^f;i^7x-;H ^ 

r?xyxUh-/U yjfa7T>fb, b*X(2,4,6- h l J 
-t- rt/l/7i^) ^X'JXU y^X7 

r-fh, h UAxTU/uy/PtTH— ;PM)*X7r^ 
K f h7^(2,4- i^-t- ^;^^x-7U)-4,4'- ^ 
7i-l/y^*t-f K 2,2'- ^fl/yt'X(4,6- 
>y-t- /f^7x-/H 2-Xf/lA^r SWl- ta7r 
4 K 2.2'- Xf Uf>t'X (4,6- y-t- 7'f^7xX 
;U) t^X^t^ K b'X(2,4- ^-t-rf- 

;h6- >f;l/7xx/p) x^ T^x^r-fh.t'x 
(2,4- 'J-t- 7^Jl>-6- ^WxX/W y^ * 
X7r>f K 2-(2,4,6- MJ-t- W7xxW-5-x 
:/>;U-l,3,2- *df-*J-*X*y^>\ 2,2',2" 

- x Ml a [ h »Jxf;P-h yx(3,3\5,5'- fh7-t 

- yfM.l'-t^xX^^'-yM^) *X7r-f 

[0057] ttimmmmt lxh. mza&m 

(1) t'Jyl/-bi«*^ 
7xX;U tU^U-h. 4-t-7'f;U7xX;l/ 
i/-K 2,4-S^-t- 7'f/l/7xX/l, 3\ 5'- ^-t- 7" 
^/U-4'-b FD^y^yy'X^h, 4-W^f^7xX 
^y^l—K b*X(4-t- /f/KyVM^) l/V 
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3\5'-^-t- yf/M'-bKD^^yyx-h, 

yx-h, 2-y^7U-4,6- S^-t- W7xx;l^ 3', 
5'-^-t- y^;L-4'-b po^i/^y/x- hisiV-f 

(2) 2-b KD^^/7xyy^i*OW 

FD^y\y/7iyy, 2-b y 
b^y^V'7xy>, 2-b h^r^ 
^/7x7X 2,2'- >?t HD^fy-4- y h^r£>^W 
7x/y, b'X(5- ^yV^/H- hHadfy-2- y h 
^fy7xX/K y?>\ 2.2\4.4'-T"h7b Kn^fy^ 

y/7 x y itWtfeoStett*4r. 

[0058] (3) 2-(2'- b HDdry7xX;b) <y/ 
t> »J T7WU9W 

2-(2'-b Ho3r>-5'-y^;U7x^/U) ^yVb'JT/ 
— /K 2-(3\5'- f^-t- 7 , f;h2'-tKn^y7xX 
710 ^/h'J7V-;k 2-(5'-t-rW-tHn^ 
y7xX;W >JTV— 2-(2'-b FD^fy- 

5'-K^f/P7xx;K ^^/h'J7y-;k 2-(3'-t 

-7'>/U-2'-b H o^f -y f\fU:7 x — )V) -5-y* a D 
^y/MJ7/-;k 2-<3 , -s-y>/l-2'-b Kn^fy- 
5'-t-7'f^7xX/H ^y/hU7/-;k 2-(2'-b 
H o^r ^-4 1 7 y7xX/W^/h'J TV 

-/K 2-(3\5'- T^;U-2'-b Kn^y7xX 

^)^Vh'J7/-;k 2-[2'-b Kn3r^-3 , ,5'- b' 
X (a, a-S^rf^l^i^lO 7xX;«-2H- 
bU7V'-;k 2-[(3'-t- 7'f;k2'-tFQ^y7xX 
;L-)-5' -(2-* 7 f;^^y^;^x;l,xf/l/ ) 7 x x 
/H^DDOV'h iJ7V'-^, 2-[3'-t-7'^;U-5'- 
[2-(2-X^yl^v^ Sy/P^f^ ^ ) tl /I'/lfX^xf/l/) -2 ' - 
b FD^y7xX;V]-5-;oo\y/b 'JTV'-zk 2- 
B'-t-^/^'-t Ha^rS^-5'-(2- y h^r^/^- 
;Px^;U) 7xX;l/)-5-^DD^y/h »J7 x /-/k 2- 
B'-t-rf-^'-b Ho*^5'-Q- y h^ry*;kfx 
)V^)V) 7xX;H ^yy'h'J7/-/k 2-C3'-t-r 
^-2'-b h'D^y-5'-(2- ^7^;^^>-^yU^;i, 
x^;U) 7xi;H ^yy>'J7V-/k 2-(3'-t-y^ 
;P-2'-b Fo3fy-5'-(2-(2-xf;K^y/^y) ^ 
Mz;i/Xf;U] 7x-;H <y x /h'J7V-;k 2- 
[2'-b Fo^y-3'-(3,4,5,6- v^h^b FD7^M ^ 

Hyf-;W-5'- ^f;i^7xxw <yy> 1 J7V-/k 

2-(3',5'- S^-t- 7 , W-hFa^y7xX;W-5-^ 
□ o\yVF'J7/-/k 2-(3'-HT-V;U-2'-b Fo^f 
y-5'^f/l/7xx;l/) ^.^VH U TV— ;U-*5 il/2- 
B'-t-r-f-z^'-b Fn^y-5'-(2- >f V*^ 
S/*;^i^xf^) 7xx;H ^Vh'J7V-/W 
2,2'- y^U^b"X(6-(2H- \yy>U7/- 
A-2- >f;U)-4-(l, 1,3,3- fF7^W'f;H 7x7 
-/K 2,2'- y^UVb-X[4-t- r^;U-6-(2H- 
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MJTVWl>-2- 7xy-yH . tfUG— 11) 
(xf-l^^'J a—)V) h2-[3 , -t-r^;t-2'-t Ho^r 

V-hUTV-^kOlB**. *y(3— 11) (xf-U^ 
3-(3-(2H- <y/h'JT/-^2 

- >f ;U)-5-t-r^;P-4- t Fn3ry7i-/H /dW 
*~bh^»S£*. 3-(3-t- 7^)V 
-5- (5- 7 nn-2H-^^/ b »J TV—JV-2- <i ;U)-4-b F 
D^y7x-/H rot^-h, 3-(3-t- 
7>;U-5-(5-? a Q-2H-^V V b U 7V'-^2- >f /W- 
4-b FD^r^x- 7Dtf**- K -Xf-rt' 3- 
[3-t-yf-7lc-5-(5-^ o o-2H-^vy b 'J 7/-^2- 
>f;W-4-hFD^r>'7i-7l/] 3-[3-t 

- ;U-5-(5-; DD-2H-^y V b 'J TV- /l*-2- >f 

[0 0 5 9] 7£3c5g#J£ LTte. WitfttOTJidfcfcO 

(1) ti/^-KTS^Sy^jefflOffil 

h** (2.2,6,6- Th9X+Ari- K"OJ>%0 "fe'<$r 

- K b'X ((2,2,6,6- fh7^f/H- t^Uy/b) 
*?Sy*-K b'X(l,2,2.6,6- ^y^^f-;l^4- b° 

^U^VU) -bA^r-K b**(N- b*>~2,2,6,6 

- f b7^f/M- e^»Jy» -feA^r— K b*.X(N. 

- ^v^^5/-2,2,6,6- f b7^f/H- b^ V V 
)V) -te^— K b*X(N- i/^a^^;U^^^-2, 
2,6.6- fh7^f/H- b-^U^/U) -bA^r— K 
b** (1,2, 2, 6,6- ^>^^^;U-4-bT^U^I/) 2-(3,5 
-iy-t- 7^)V-A- b KD^y^yy/W-2-7'f/^D 

b. b**(l- T^n-f /^-2,2,6,6- f h7^f/H 

- WU^) 2,2-b**<3,5- y-t- 7f-A>-4- bb 

K b\X(l, 2,2,6,6 

- ^ y * y ^/u-4- b°^ y -r * > S"*:*x— b . 
2.2,6,6- f b7^f/H- b^< 'J S/VU ^^^'JU- 
K 4-[3-<3,5-v f -t- y^U-4- tFo^7i-;H 
7°ob 0 ^x;^^r^)-l-(2-(3-(3,5- 5At- :/^;U-4- 
t HD^rx7x-/H rnM-Z^y) X-fvU)-2. 
2,6,6-xh^^ia^y 5y>-. 2->f-/P-2-(2.2,6.6- 
f h7>f^M- b°^ »J ) T£y-N-(2,2,6,6-xb 
^y^;U-4- bT^U^U) 7°nt e ^yT^b\ fh7^ 
* (2,2,6,6- xb^^U-4- b"<y vVU) 1,2,3,4- 
^yfb7*/^^b. fh7^(L2,2,6,6 

- *^-)V-A- e^U^P) 1,2,3, 4-^>f h 
^/l-***^— b . 1,2,3, 4-7"? b 7*^#^K 
£1,2.2,6, 6-^ V ? * f-;P-4- b^ 'J ^ J — i Z/l- 
b 'Jf*/-^i: ^ffi^x;*xMfcttk 

[0060] 1.2,3, 4-y^^-r b ^;K>'Kfc2,2,6,6-T* 
b^yf-;U-4- ^^U^V-^ctl^l-bUT*/-^ 
t ^x^f/Hfc», 1.2. 3, 4-7** V-r b 
K 1 , 2 . 2 , 6 , 6-^ >- * X f-/U-4- b^ 'J yV-^feit/ 



3 % 9-t"* (2- bHD^y-Ll- i/'^f ;UXf ;W-2 t 4 ( 
8, 10- T" b v bo [5 ■ 5]^ v^ftl V t co^x 

^f/Ht*, 1,2,3,4-^Vf h7*/^VKi:2 I 2,6, 
6-f h7>f/H- b^y 5xV— ;PfcJ:l/ r 3.9-b'X(2- 
b bo^i/ -1,1- S/y ^/Ux^/P)-2.4,8.10- fb7^ 

*^-)V ^7:y*-b fcl-(2- b ba^r^-x^;W-4-b 
F 0=^-2,2,6, 6- x b ^-Xf-ZPtT^y is>b<7)Wfa& 

ft. ^y [ (6-^/1/* u y-i,3.5- byr^>-2,4- >m 

;U) ((2,2,6,6-f b7^t;M- tr^y^'/io s y ) 
^t^fl/>((2,2,6,6-f h7^f;N- t^'jy 
;P) -f 5>/ ) ] * #y [(6-(l, 1,3,3- fb7^Wf 
;U) >f ^y-1,.3,5- b 'JTyy-2,4- £/>f ;K(2,2,6,6- 

Tb7^f;H- b^y isjv) >f ) ^t^fi/y 

((2,2,6,6-f h7^f/M- b^y v7H >f ^ y > ] . 
N.N'- b'X (2,2.6,6- fb7^f/M- bV^y^/U) ^ 
^ f-U V ^'T S V k 1, 2-^'7'aW^y t comm^ 
ft. N,N\4,7- T*b^^rX[4,6- b'X(N- y^P-N-(2, 
2,6,6-ff7^f/H- M*<V& >V) T$y)-l,3.5-b 
»JTy>-2- >f7W-4.7-> f T1f'r*>'-l,10 xT^, 
N f N\4- by ^(4, 6- t'X(N- 7 r f/M-(2,2,6,6-f h 

5^f-;u-4- b^y^/u) r^K3,5-hyri/'y-2 

- >f ;W-4,7-i^Tif V-l, 10-S^T £ >\ N, N* ,4,7- 
fh7^(4,6- b\X(N- 7*^-N-(1.2,2,6,6-^V* 

y ^/U-4- b^y^/u-) r^y)-i,3,5-b y 

JM-AJ-iST^Xy-lAQ-^TSy. N.N',4- b 
yx[4,6- b*^(N- r^;U-N-(l, 2,2.6, 6-^V*>^-;P 

-4- b^y^) r ^ y)-i,3,5-b y rs/>-2- -f ;W- 
[0061] (2) 7?yu- b^afcSJSPJ^w 

K ^fy*^^ a-y7y-/3, jS-y'7x-^7 

*yi/— b. y^ a-*;^> b^>-^>:^>— 

b. y^;W a-yTy-^-^f/Hp-^h^i/^ 
>^y— b. 7'f^a-y7y-/S-^f^-p-^b 
^r^-^V^— b. a-^/UrfO* b^>--p- 

^ b^f>i/^^y-bi3J:VN- (/9-^;^i<y b^r^- 
>9 - £^T 7 b'x;U) -2-y f-;U>f yFy^i^ii^ 

(3) -7t^««»« 

2,2'- ^b*^-(4-(l,l,3,3- fb7^f^W) 7 

/WV- b. ^ y 7^* ^x^f y^- 7 ^/l^fi, y~b 
^s^a^jx «y^;l^^^i^ii^O?l'&ft 3 5:^o 
[0 062] (4) **tSH*3e$S«^« 
4,4'- y*^f/^y^f-y b\ 2,2'- f>'xb^ 
^^ifxy b\ 2,2'- y*7*/^*5^,5'-S^t- 
7'f/P7- y K . 2,2'- >* b -f /l^^^r , 5 ' - "J-t- 
7W-'J b\ 2-Xbdfy-2 , -Xf/W^t-y b\ 




N,N'- t'XfrWWSyrat/H :fr*Mf$b\ 2 
-a:h^r^-5-t- /f/W-xh^yT-'JH, 2- Jib 
=*>--5,4*-^-t- r^/^'-x^^^-i; Kftitf 

(5) 2-(2- tHD^r^x-^H.B.S-h'JTyyM 

2,4,6- bVM2- b *;fW^i/7i- 
/W-1,3,5-MJT> ? >\ 2- (2- tFn^H- 
«y7x -4 , 6- b*.X (2 , 4- ^ fyP7x -1 , 
3,5-h UTS/>\ 2-(2,4- i-'b KD^y7x-W-4,6- 
b'X (2,4- ^f^7x-;W-l,3,5-h 'J72;>, 2.4- 
b\X(2- b TO bVM^Sy? x— ;W-fr- 

(2,4- SsXW? x— ;W -1,3,5- h 'J7x>, 2- (2- b 

f;^7x-;l/H,3>h'J7y>, 2- (2- tHo*HI 

- KfW^y7x-W-4,6-a(2,4- *s*+tis7 
x~/W-l,3,5-b 'J7y>. 2-[2- bKD^y-4-(2-t 

rf/W*^7U#*y) 7x-/H-4,6- 
b**(2,4- y7f;P7x-/W-l,3,5-h , J7y>. 2-[2 

- b Ko^fy-4-(2-t ^7f/l/^y7 6 o 
tfr^) ^x-/H-4,6-b"^(2,4- >^?-yU:7x — /M- 
1 , 3 f 5 - h U T ^ v & i 1/ ti t> <r> m& ft <r if . 

C 0 0 6 3 ] 4 fc£«OT*Stt'fcffli: LTli. ff»£l«Ktf> 
ct-p^tOT&^f £>fl£o N, N'- x7x-;^t$ 

b"^ {WfujjV) th'7^ N,N'- b\X(3,5- 
-t- T>yl-4- tHD^y7x^7Db e ^;H bK 
3-fyfo>f;P7S y-1.2,4- hUTV-JK 
b"X (^yy'Jf» ^iry/^bH^^H. 
-'Jh\ ^V7^D>f;PytF7yh\ -fe-/*rM yU-b\X 
7x^ ypb F7^h\ N,N'- b** (^U^a-f;P) 
tU/l'ytb^^K, N,N'- b*^ (iMjf-o>f;U> 
rc7b°^-;^^b F9^K*3il^*ix4)0«*«!i^:if. 
[0 0 64] 4^iS^tftX^^Sy>-t LT(±. ftl 
^lf^ -f ^ y'TD WyKOXXf /K 

^^^;l/£y^;P^ >r ^^X'JX'J 1 — )V f b7 
(#- ^f^iU^jUAy'b) 7 D ob e **-h:BJ:t/ 

-eft <nw&mm&mf t>tih. jKyrsKSjewiiL 
t t± . ffj i if 3 km ^ ii v yfc-&M<om $. tz a 2 m 

^bKo^TS^iiLTli. «ittN.N-y<v^/Pb 
FD^rS/7c>. N,N-yXf;l/tKD^y7S>, N,N- 
S^^yUb FDdryT^y, N.N-S^*? »J A"b FD* 
i/T ^ N,N-ior h y^risfrt. Fn^yT^y, N, N- 
yMtf^tFD^fy7$>, N.N-yt^^fy^ 
t Fn^yT^y, N-^X^^T^/U-N- ^^^T^/Ub 
FD^ry7c>, N-^s^'^x^^-N- ^^fy^tF 
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xTUVKSiS. Xf7'J>S7^yW, ;W Ha 
*/HM b (ffiSttVy^S^A - T/PS-^A • b F 

BL ^IS8-22^>lSjffiflgJiS^^JS (AK Ca. M 

/'J3-;k ^i$4 ^22co&mmffiwtbmmm.4 —is 

[0 06 5] 4fcJftS[fflkLTli. mtir^xotct 
0>Wmfhtlh. i-hVVJ* 2.2'- + 
(4,6- yH- 7"f;l.7x-;l/) ta7x-F, ['J^S 
-2,2 , -y<^l-^b , X(4,6- SM,- 7^yK7x — 3 
ytFD^^y7/^-W % \zX [ 'J >«-2 i 2 , -^t 
U>-b*X(4,6- >-'-t- 7 r f;P7xX;l/) ] b Fn^ 

(4,6- £y-t- 7"f/l/7x^) ] — 
Li^A b*^(4-t- W7x-/1/) ^7x-b, S 
y^A«rir^>Sc*«ttAH«. P-t- 7^)\> 
^%mW7 )V^-*7 2*. 1,3:2, 4-b"X(0- ^y'Jf 
V) V/Ubh-/K l,3:2,4-b'X(0- ^f;Kyy'Jf 
V) V)V\:V— l,3:2,4-b*X (O-Xf/Kyy'Jf 

y;i^b*l — i,3-o-3,4-y>f;Kyy'Jfy- 

2,4-0- ^yy'iJfyyR'l — 1,3-0-Oy'Jf 
^-2,4-0-3,4- y^f/l^yy^fyy^t'F- 1, 
3:2,4-b"X (0-3,4- y^f/Kyy»Jfy) V/Ub>- 
1 , 3-0-p- ^ooKyy'Jfy^, 4-0-3, 4- £yp<^;U 
U fyV/Vb 1 , 3-0-3, 4-^ f/Kyy 

UxV-2,4-o-p- ;nn<yyijfyv/^l — ;K l. 

3:2,4-b^(0-p- ^DD^yy'Jfy) V/I^b) — )V& 

[0066] zixbcvmnmcoo%i&iiL<m^bti2> 
mmmtim , b v^- k t a >-**kj0ri . asHM* 

ft. i*t^«2aUa«fflL»&. 2.6-S^-t- 7^;U-4- 
^f^7x/-;k 2,4,6-F'J-t- 7f/P7xy-/k 

2,4-^^f-y^^t^^/i^-6- ^f;i^7xy-;k 2,2' 

- ^?Tb'X(6-t- W7xy-;H . 4.4'- f-^b'^ 
(3- jt+fo-G-t- 7'f;l/7xy-/U) s 2,2'- y^^U> 
b'x(4- 7f;l/7xy-/P) , 2,2*- 
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l/Vt^(4- xf-/l^-6-t- 7Wxy-;H . 2,2*- 

7x7-/1/) ] . 2,2'- ^f-U^b'T.U- 
->;a^y;l/7xy-/H . 2,2'- ^f-ix^b*;* 
(4,6- s/-t- rwxy-;H . 2,2'- Xf 'Jfyf 
7>(4,6- S"'-t- /Wxy-;H . 4,4'- -x-f-u^t* 
(6-t-7^/L--2- ^f/l/7x;-/P) . 4,4'- 

y\zx (2,6- >-'-t- 7>/U7xy-;u) . 4,4'- 
r>t'x(3- *^;P-6-t- W7x>/-/H . 1,1- tr 
*(4- b HDdfy7x-/H S^da^-Fv, 1,1-b'X 
(5-t- 7>7U-4- b ^f/P7x^W 7^ 

V, 1.1.3- h W(5-t- 7^;U-4- b h'D^y-2-7f 
;P7x-/H xfl/y/'j3-;i, b'x(3.3- 

b^-3'-t-y^;U-4'-b FD^fy7x-/H 7>U- 
h] . 2-t-7"^-6-(3'-t- 7W^W-tK 

aaF-^Ox;W-4-^f-yu7 xx;u r^yi*-— K 2, 

4-^-t- ^V^;U-6-[l-(2- b £x-t- ^ 

[0 0 6 7] 2,4. 6- HJ* (3,5- ^-t- 7^;U-4- 7i 
y^£/)-l,3,5-h y T5/>\ b'JX(4-t- 7^;l-3- b 
Ko^5/-2,6- ^^O^VU) >fVy75l/-h> 
hUX(3,5- zs- t- 7^/1-4- tHn^y^yy» >f 
V>-r*L— K h , JX(2-(3',5 , -> ? -t- 7'iHU-4'-b 

K SxX^-3.5- >*-t- 7>;l-4- tFo^f^yy 

;P-4- tKD^^y;l/*^4-h, 3,5->--t- y 
f-;u-4- b Ko^^v^vp^^^^ig^yxXT-;^ 
n-^^-ri^U 3-(3.5- ^-t- 7>/U 
-4- b Ka^y7x-;H rot:**-h, ^M-^y;? 
yfh7^f/Ufb 5^(3,5- 5/-t- T^/U-4- tb'n 
*5^>"*\X-M . ^^xf-L^b'^G.S- 5*-t- 

/P-2,4,6- h'jX(3,5- y-t- y^;U-4- tKDdfy< 

(3,5- x-t- T^/U-4- b Fo^yi/yf^-h) . ^ 
Wfl/yt'X(3,5- ^-t- 7^/1^-4- bHD^i/y 

>^-M „ h'jxfi/y/'j3-/p bx(5-t- ^ 

;U-4- b HD^rf>-3- . 3,9-b'X 

(2-(3-(3-t- 7^/U-4- 7f^7xX 
;U ) rn b^x/u^ ^) -1 , 1- ^ fvUx-^U] -2,4.8, 
10- fh5**t^tO(5- 5)^yf*>, N,N'- b'T. 
[3-(3' .S'-S'-t- rf;K-hh'D^y7xX;H 7°o 
b°*x;U] tF7yX N,N*- kfAB-G'.S'-S^-t- 7" 
f;H'-th'ndfy7xX;H 7oMx;P] >\^^p< 

[0068] *fc*KcJff* v»»fbl»ih*Jk LT 

h'J^(/^7x^)^77^, h'JX 
(2,4- 5/-t- rf^xX/P) *X7r-f K x^f7 



u;u ^ynu^y ^ y*^7r>fh, b'x 

(2,4- Sx-t- 7f;l/7xX;L.) ^X'J^'J 1 )V 

yta7 7>f K b*7.(2,4- >?-t- 7 r ^;U-6- ^f-/U7 
x-;l,)^y^xy^)Jl — yW7r^fh, t'X 
(2.6- £x-t- 7>/U-4- ^f/P7xX/H ^y^x'jx 
yh-;U y^7r>f K fh7«(2,4- ^-t- 7* 
f^xX/l/H^*- ^*7 xXixy^*X*-M K 2, 
2'- 7f-l^>-b'^(4,6- 5>-t- 7f/P7xX;H 2-X 
f-;l^3r>^ ta7r^f K 2,2'- Xf'JfVt'X 
(4,6-y-t- yf;V7xx;H 7/M-n ^7r>( 
K b'7,(2,4- y-t- 7 r ^;U-6- yf^7i^H X 
f/^7r>f K 2-(2,4,6- h'J-t- /f;l/7i- 
;W-5-x^-yU-5- 7"^/U-l,3,2- 3f*1f*^* U ^V. 
2.2\2"- -h'Jo [ h 'Jxf/P- h yx(3.3\5,5'- 
fh7-t- 7'f/H,l'-t'7x-/H,2'-yV/l/) * 

[0069] 4fc«p*C#4 U***14fc«MJWJ4: LTtt. 

7xX/U t'Jy^-b, 4-t-7'f;U7xX;U ^'J 5/ 
U-K 2,4-^-t- 7'f;l/7xX^ 3',5'-:x-t- 7^ 
7^-4' -b Hn^y^y/x-h, 4-t-^;f^7x-;l/ 
IMIvO'— K 2,4-ytKD^y^y/7x;y, 2- 
bHD^y-4-^h^fy^/7iyy, 2-b Fn^y- 
4- ^^F^y^y/7xyy, 2,2'-^b Fn^fy-4- 

^h^^y/7xyy. b^(5- ^>V-f y^-4- b K 

u^r>-2- ^ h^ry7i^H 7 2,2',4,4'-f h 

7tKD^y<y/7xyy, 2-(2'-b FD^y-5'-y 
f^7xx;M ^y/Mi7/-/k 2-(3\5'- £/-t- 
7f;k2'-tFD^y7x-;H ^y/h'jrv-^, 
2-(5 , -t-7^^P-2 , -b FD^fy7i-/H ^yVh'JT 
2-(2'-b FD^fy-5 , -t^;f^7x^) < 
y/F UTVWK 2-(3'-t-7'f-yU-2 , -b Fo^y-5'- 
;U7 x DD^y / F >J 7/- /K 2-(3'- 
s -7'^-/U-2'-b F'D^y-5'-t-rf;l.7xx;|/) 
/F'J7/-/k 2-(2'-b Ko^r^-4 , -^x'^^^^ 
7xX/k) ^sy/F 'J7V-/K 2-(3 , ,5'- i^-t- T ^ 
;U-2 ? -b Fo^y7xX/t/) ^yVFU7 x /-/k 2- 
[2'-b Ko^ix-3' .5'- b^ (a, a -i/^^-lV^Vi? 

)V) 7xx;i/)-2H- \y/Fy7/-;^if, 
[0070] 4fcW:ffi Lv>3Kffijefflk LT«. J21T 

(2.2,6.6- f F7^f/H- b'^U^) -b^^— 
K b'7, (1,2,2,6,6- ^>-^>f-;u-4- b-^y^u) 
-fey^-F, b**(N- *9 h^^-2,2.6.6-7- F7^f 
;l^-4- b^U^U) -fe^^— h. b'7,(N- ^VitjV* 
^>--2.2.6,6- f F7^ ^7U-4- b^'J^U) 
-K b'X (N- >-^C7^^;^^^-2,2,6,6- f F7 
^^/P-4- tf^U^/U) -byN'y-— bT, (1,2,2,6,6 
- ^y^f^L-H- tf^U^) 2- (3, 5- x-t- 7"^ 
;U-4- t F'n^y^yy;H-2-7'f;^a^-F, b'7, 
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(1- A~2,2,6,6- f h^^f/H- t^'Jy 

/U) 2,2-t"X(3,5- iS-t- y^;U-4- th'DJf^V 

(2, 2, 6,6- ft-7>f 
/L-4- b^Di^) X?;'*— K 2,2,6,6-f 
^/U-4- b - ^ U X? 7 V \y— h . 4- (3- (3 . 5- >-*-t 

i^]-l-[2-(3-(3.5- s^-t- 7"f-;P-4- - 1 h'Dify7i 
x/p) Tu^^—)V^^-^) Xf/H-2,2,6,6-f b7> 
b^< U V s > , 2- J* f-/U-2- (2, 2,6,6-f h7>f /H 

- b^ 'J ^ ) 7iAN-(2,2,6,6-f h7^f;M- b 

^u^'/u) -robTrvrs h\ f b5^x(2,2.6,6- r 

h7^f>M- b^U £y;U-) l,2,3A-7-7>"rh vi] 

[0071] fh 7=*X(1.2,6.6- ^^^^f-;P-4- b 
^Ui^'/U) 1.2,3,4-7'^y-f-h5*^^^^— K 
1 , 2. 3, 4-79 h ^/Utf^Bti: 1 , 2. 2. 6, 6-^>" 9 * 

f-/u~4- e^'ji^y— ^fcit/i-Mfx^^— )Vt<ry& 
^f;Htitl, i,2,3,'i-7'^yfh7*Wyi!t2, 

2, 6, 6~r h7> b^ 'J j/V — ;Ut> «k lA- }- U T 

^;P^VB!i:l,2,2.6,6-^.>-^^f-;l--4- b^'Jv-V- 
;Pi3j:L> r 3,9-bX(2- bKo*v~l,l- ^^x^- 
/W-2,4,8,10- f b7^txta[5' S) 1 ?^^!: 
oil-^xx -r /WMfc. l^j^-yj'yf h7*yi/#yS 

t2,2,6,6-f b7^f;M- b^.«J^V-;b*>it/3.9- 
b"X(2- bFadf-^-i.i- ^f-/l-xf-;U)-2,4,8 ( 10- 
-rh 9 bo [5 • 5] ^ vf«yJ:f)il^^f;l' 
iTSfe, ->r7~>*—ht\-(2- b Faifyif 

/U)-4-b Ko^fv-2,2,6,6- f l-7^f /^'JyVt 
coStS-S-if&L # U [ (6-^/1^* D y-1, 3, 5- hVT l/>- 
2,4- i^f/U) ((2,2,6,6-fh5>f/H- b^.'J^' 
/U) >f 57) ^t>fUy((2,2,6,6-fb7^f/M 

- b^U^y) -( 5^) ) . ^UC(6-(1, 1,3.3- fh7 
^f/L-7"f;W-l,3,5-b l J7yy-2,4- iSJ tV) ((2,2, 
6,6-f h7>fyH- b^'J i^y) 5 y ) ^ 
yy((2,2,6,6-f h7>f;H- b^'Ji^'/P) -i 5 

[ 0 o 7 2 ] S'J yKxxf/^l ( I ) . $>&w±i&g: 

izm txmmzti ^^^mnm^mmm.z^-t 

( I ) *^.v^i:$^t3-e^ffe<73^iD^J$:, f^ifr-K'J 

>j yWt^z.TMt'&fah -2. v ■> {± ^ A, ^f- WffiK^^jD^JSr 

T'# & . 'J -?-Tfti»^l«Oi. 

«fi7>«fffl ( FD-MS ) : m/z 
TcSMMfr ('JV) jfflJfeffl:4.07Z 



x^f« ( I ) &lWi%btz*<?M<nmme>&m 
*m**i#5r . E 'J >S?xxx/y?I 

( i ) *> $ ^» -^coflbco^jn^j * mmma Lxm 

( I ) *4^i3&fc*^<^nffl«:»^{tt=*» 
4feJi«W$-y^:ttJIRTaS5llIrt-5 w t tT'# & . 
[00731 

[fHB*>3&*] *%twcomv vkxxx/ms < i > <4. 

[0074] 

[ HJSWI ] JaTKSatM Sr^ t T , *^hj $ a, izWtM 

[0075] ^SS^lJ 1 : 3- (3, 5- i?-t- b h' 

d^-/7i-;H /nW-rt- t*X(2,4-t- 7*f-jU7 
i-/H *X7r^ h (-fb^l ) O^Jt 

gTFl:2,4-y-t- 7f/l-7iy- /H4.9g . h;Uxvi5 
0ml ^AfL^fS. filf#TiCH^-ft'J>-4.9g. S^TMJ 
xf/wTS >7.7g2rJni, 80*CT'4 ^MSL^. m& 
tXnmkh/UX.>50ml b3-3.5- is-t- 7^1-4- b 
h'a^fy? x-yH 7°ab?i- >-SS10.0g SriD^., 
Mjx^-;i^T5>-3.8g5:Jni. 80X:T7 B^S^iSLJt. 

v-U*^r7nv h/77 -f -rfllK^iCl tlzi. *)M 
fe^BJ^-f ;H^M«s9.3g2r#7t. 
fiiMKFD-MS) :m/z 7 18 
[007 6] 1 H-NMR(CDC1 3 ) 
1.3(s,18H), 1.4(s,36H), 2.7(t,2H), 2.9(t.2H). 5.1 
(s.lH), 7.0<s.2H),7.1(s,4H), 7.25(s,2H), 7.35(s,2 
H) 

3i P-NMR(CDC1 3 ) 
128.0 ppm(s) 

[0077] mnm2 ■. 3-0,5- : J-t- /t/H- 1 y 

Dify7iXA-) 7Dtt^ b'X (2. 4-t- 7"f-7P-6 

mmmnzmix. 2,4-^-t- 7^71/- /uofti? 

Otc. 2,4-SA-t- r^-;u-6- ^Wi/- ;H5.9g $r 

ffl i ^ ia>htisafc« 1 izmm lx mm- h z t iz x r> m 
fei8BH5j--f /uytmm. 3g$r^. 

747 

(.mmm ■. 4.15% > 
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[00783 mmm3 ■■ 3,5-^-t- y^-^y^inv 

y'J-/? b'x (2, 4-t- yj-juy i -/U ) 7 r 
A b <-fc£»3) <DS8i§ 

gSfefyTlllCfcWC, 3- (3, 5- i"'-t- 7*f-/U-4- t Fodf 

«*#flrii ( FD-MS ) : m/z 
Ttmfttt (V» PJ^ffi = 4. 27% 

{0079] mmM4 : jK»J rafP-^^S^-ft^ 

C1B £0 

jtfUTnbTl/V C/o-y?) lOOfiiSP 
X^iJVB**^ 0.05 MSB 

«»Mfc£* 0.05 MS? 

it- I : it^Va 1 (HflWlTKft) 
-fb-2 : <ffc£*2 (SE»«2T«a> 
ffc-3. : ^t*fl»3 <aS*0l3T«j6) 
P- 1 : 2.10-^-f-/P-4.8- i^-t- 6- <2- 

[3-(3-t- tKO^-5- ^f^7a-/l-) 

s sg_ 



[0082] mmms wmems 



1 

<t-l 
21.2 



•fb-2 

21.3 



1 0 0SS8B 

o.i sasc 
o.i5 mmm 



it- i : it^ i ( xstft i x-mm. ) 

-ft- 2 : ffc^tt 2 ( 2 -c«a ) 
it- 3 : 3 ( IBftffl 3 T'Sgjt ) 

P-l : 2,10->-'>^-;P-4.S- i?-t- V^)V~ 6- {2- 
[3-(3-t- 7*f-/P-4- bh'o^r^-5- ^f/l^7x-iH 
roe3j--;^dr^] Xh^f ^> -12H- S^^VM.g) 
[1, 3, 2] 

[0083] 3 Omm^<75 — $ft}¥iii«i$TffiV>. ±iBE-&*J 
£250 "CT-^H^tT^U- -y bitLtz. Wfefufc^l' 
•y h€r h^^Siffi^T. SSgSSfflSSiT. 240 
•C . lOOrpmTig^ L s £&b/U7 t%2> 



1 

18.0 



it-2 
17.5 



y7i-;M rnttfv&coftb'M;:. 3,5-^'-t- y-f- 

■r * -r t iz x o m&M B n* -i tuttmm . 2%% . 

7 19 

mmm ■. 4.31% > 

Tatt—juttis-} xh^f^} -12H- iX.>7'(d,g] 
[1.3.2) is**ry*Z.*i>'>' 

[0080] 3 Omm^co— Wffaj^SrfflVK ±!EIE-£* 

&250 'CTimmmLx^u-y hitvtz. nhtu-z^u 

•y bO- &**A>b4 >ir9*r— SrJHtvC. 250 *C. M 
S2160g , »gl$|SI5#-CMFR <g/10:»-) 

£ t Sr»*-*- 4 . 
[008 1] 
[*1J 

jh it s a 



3 

-fk-3 

21.3 



P-l 

29.4. 22.0 

KD^^t-f hoftbotcx-f r u^-bi^/p^^a o.i 

30mm*<?)— $W¥ti5«SrfflViT250 *CTi§I£S86LT 
^•vhitLtz. W^ixf^U-ybiry^yy^b^JU 
230 "C. lOrpm X'5ftl§im!l£Ltz&. 250 *C 
■Cy'l'^&BLXmZlwa <Vi'—b&ft&LLX7'v?.£ 

70 J3LL ©<«) 

50 m±70*vH O(A) 

30 JO±50*« A ( ) 

30 x (^FA) 

[0084] 

[«2] 



It E_ 



3 

-ft-3 
17.5 



5.0 



P-l 
16.5 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□f LINES OR MARKS ON ORIGINAL DOCUMENT 

d REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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